TNF inhibits myogenesis and downregulates the expression of myogenic regulatory factors myoD and myogenin.
The presence of TNF and other inflammatory cytokines and their receptors is detected during embryonic development, but our knowledge about the role of these proteins in differentiation and development is very limited. TNF modulates the synthesis and activity of a number of transcriptional proteins that regulate the activity of tissue specific genes, therefore it may play a role in normal development. Since its synthesis is upregulated by stress and infections, it may also participate in the induction of pathological developmental processes and malformation. We investigated the effect of TNF in an in vitro differentiation system using C2 myoblasts. This inflammatory cytokine exerted a positive effect on the early steps of the process: it enhanced the proliferation and aggregation of myoblast cells. In contrast, TNF strongly inhibited the expression of those myogenic transcription factors (myoD and myogenin), which are known to be responsible for upregulated activity of muscle specific genes (like the genes of the myofilament proteins), and blocked the synthesis of mRNAs of myogenic differentiation markers (like skeletal alpha-actin, myosin heavy and light chains). As a result, these cells did not synthesize myofilament proteins and the organization of myofilaments did not take place in TNF-treated myoblasts.